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Foreword

. ™~
A pupil’s experiences between the ages of 11 and 16 probaBly sﬁapc his
ultimate view of science and of the natural world. During these years
most youngsters .become more adept at thinking conceptually. Since .
concepts are at the heart of science, this is the age at which most stu- e

dents first gain.the ability to slbﬁy science in a really organized Way.

Here, too, the commitmeny fo
‘vocation is often made. :

Paradoxically, the students at this cntlcal age have been the ones
least affected by the recent effort-to produce new science instructional
materials. Despite a number of commendable efforts to improve the
situation, the middle years stapd today as a comparatively weak link in -
science education between the rapidly changmg elementary curricalum
and the recently rdvitalized high school science courses. This volume
and.its accompanying materjals represert one attempt to provnde a
sound approach to instruction for this relatively uncharted level.

At the outset the organizers of the ISCS Project decided that it
would be shortsighted and unwise to try to fill the gap in middle

or agamsl science 88 an interest or a

. 'school science education by simply writing another textbook. We chose

instead to challenge some of the most firmly established concepts
about how to teach and just what seience material can and should be
taught to adolescents. . The ISCS stafl have tended to mistrust what
authorities belicve about schools, teachers, children, and teaching until- . i
we have had the chance to test these assumptions in actual classrooms : ‘
with real children. As conflicts have arisen, our policy has been t3 rely '
more upon what we saw happening in the schools than upon what \-.f
authorities said could or would happen. It is largely. because of this
policy that the lSCS matcnals rcprcscnt a substantial departure from
the norm. S
The primary dlffercnce between thc I5CS program gand more con- T

ventional apprqachcs is the fact that it allows each student to travel ‘ v.

» ¢ ) -
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at his own pace, and it permits l‘xc.scopc and sequence of instruction
to vary with s interests, abilities, and background. The 1SCS writers
have systematically tried 1o give the student more of  role in deciding
‘what he should study next and how soon he should study it. When the
matenials are used as intended, the ISCS teacher serves more as a
“task easer” than a “task master.” It is his job to help the studemt
answer the questions that anse from his own study rather than to try
to anticipate and package what the student needs to know.

There is nothing radically ew in the JSCS approach 10 instruction.
Outstanding teachers from ‘Socrates to Mark Hopkins have stressed the
need to personalize educatign. ISCE has tried to do something more
than pay lip service to this g al. ISCS’ major contribation has been to
design a system whefelfy an faverage teacher, operating under normal
constraints, in an ordi ary ‘classroom with ordinary children, can in-
deed give maximum attention to each student’s progress.

The development of the ISCS material has been a group effort from
the outset. It began in 1962, when outstanding educators {net to decide
what might be done to improve middle-grade science teaching. The
recommendations of these conférences were converted into a tentative
plan for a set of instructional matérials by a small group of Flonda
State University faculty members. Smiall-scale wriling sessions con-
. ducted on the Florida State campus during 1964 and 1965 resulted in

ilot curriculum materials that were tested in selected Florida schools
"&xring the 1965-66 school year. All this preliminary work was sup-
+ ported by funds generously provided by The Florida State U 1versity.

In June of 1966, financial support was provided by the Unitéd States
Office of Education, and the preliminary effort was formalized into
the ISCS -Project. Later, the National Science Foundation made sev-
eral additional grants in support of the ISCS effort. .

The first draft of these materials was produced in 1968, during a
summer wrting conference. The conferees were scientists, science
educators, and junior high school teachers drawn from all over the
United States. The original materials have been revised. three times
prior to their publication in this volume. More than 150 writers have
contributed to the 1 1aterials, and more than 180,000 children, in 46
states, have been ih?olvcd_ in their field testing. | o

We sincerely 'hoﬁc that the teachers and students who will use this
material will find that the great amount of time, money, and effort
" that has gone into its development has been worthwhile. )

Tallahassee, Florida The Directors o
- February 1972 " INTERMEDIATE SCIENCE CURRICULUM STUDY

-
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R “Notes to the _StUdent .

This Record Book is where you should write your answers.
Try to fill in the answer to each question as you come to it
If the lines are not long enough for your answers, use the mar-
gin, too.

Fill in the blank tables with the data from your experiments.
And ugg the grids to plot your graphs Naturally, the answers
depend on what has come before in the particular chapter or
excursion. Do your reading in the textbook and use this book
only for writing down your answers. o
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Table 1-2

Male

Fcrﬁalé_

Definite black tai) end

Lighter tail end

,_Blnnl taill end -

Pointed tail end

F

Features

Your Vial # 1

Partner’s Via) # 1

Shape offi\"ings

LS

'Eyc color

Flgm{. 1-8

Mating:

~

Sex

Your Name: | “v-

‘Feature

k)

- Date: i _ Class Section:

u

Vial #2
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) : FIRST-GENERATION PLANNING CHART )
Event Date Done or Observed
. Vial # 1 cleared of adults )
: . Vil #2 prepared R N
’ Males & virgin females pit - - ‘ A
. . ' tn vial # 2 ) )
. Eggs observed Table 1-5 -
e Larvacqbscrvcd ‘ ]
i 3,
. ~ j
v Parent flies cleared from vial 22
Pupae observed
® Aduylts observed .
' Table 1-6 | S
Eye Color or Wing Shape Ndmbcr of Flies ]
a
\ “
- . \.\‘ o . ~—~—— 3
. [11-8. Table 1-7 . ' _
L Feature Variation g,
' k (State eve-color or wing-shape variation.)"”
AT Parents | ’
4 | First-generation
- offspring o
(]1-9.

e

T ' \(‘. oo sy
L e Shal




Table 1-8°

: \ ]
SECOND-GENERATION PLANNING CHAR/T)

Evcn( Dalc DOhc £ ObSCfYCd,,,_ .,

Vial #2 cleared of adults

Vial #3 prepared

Males & virgin females put in
y vial #3

i

Eggs observed
1[;“ v {/Larvae observed

A 4

Parent flies cleared from vial # 3
- N S .

\i Pupae obs;"cd -
4-

Adults obscr\_/cd

(J1-12.

Table 1-9
: L
- ~Feature Vanation .
(Stare” what eve colors and wing shapes you find.)

.

Parents _ . ' R

)
Second-generation 4
offspring

- ['_]1-_13.
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Problem Break 1-1

" 1. The description of your original flies

"y

. ;t . \ .
___?_-.._12'}9..?95}3!9[9(.)'995 crossing experiments : .
\ : .
L ‘ ry - ‘
' : ) .
3. Partner’s description of his flies: ‘ T
¥ 4. Othér'observations or conclusions_ .
- i =
/ :
g
(See teacher note on page 22 of text for suggested reasoning on Problem ‘
Break 1-1.) i} ' ) '
Oaa.. _ S Chapter 2 :
| | ' - ‘ That’s Using ~
R - . | - the Old Bean
* ) -- 8 D:—:., - - - - : i ™. - o
N o | 17 - 7 o
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?
T .
(]2-3.
\ .
L
[)2-4. -
+
* .
. ;
{(J2-8. 2 \ R !

/ . \
v 28 - _ K

‘ - Table 2-1 (

. i ‘ SAMPLE COUNT OF SECOND-GENERATION BEANS ' \-.-
. ~ ' Brown Beans White Beans Ratio ’
\ . ' [N
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Information
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Cle-17t.

J4-12.

(413,

Da-14.

(Ja-18.°

[]a-t16.

(]4-17.

{]4-18.
)

Da-19.
[ 4-20.

. One brown square and one colorless square

————r—

1t

Table 4-1

Two brown squares

Two colorless squares

\ COMBINATIONS .OF SQUARES IN SECOND GENERATION

1 Brown

R -

. 1 2 Brown 1 Colorless 2 Céldrléss
Cheék ‘ . '
. -marks
. —— -
Totals ¥

~
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Number of _ Numbcr of
Brown-seed White-seed
.. Offspring Offspring

Total

Rough
ratio

Rounded-off
ratio
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Feature

Bits of Information

Table 6-1 -4

Parent (card) 2}

Parent (card) 22

Appear-

Appcar-

Dord

ance

Dord

ance

Appearance of
Ninsect Offspring

Eye color

[black (D) or white (d))
Body color

[striped (D) or plain (d)]
Body shape

[chunky (D) or slender (d)]
Stinger

[present (D) or absent (d)]
Leg length

(long (D) or short (d))
Antenna

[straight (D) or curly (d))
Wing pattern ¥

[plain (D) or spotted (d))

(chunky (D) or slender (d))
Stinger

“[present (D) or abscm A(d))

Leg length -

{long (D) or shon (d)]
Antenna

[straight (D) or curly (d)}

- Wing pattern

[plain (D) or sponcd (d)]
Wing size . '
llarge (D) or small (d)]

Wing size .
[large (D) or small (d))
64 - Table 6-2
" - Bits of Information " % v
Pamn(.(card) #1 l;arcnt (card) #2 )
~ | Appear- Appear- 'A;ppcamncc of
- Feature - - Dord ance Dord ance Ninsect Offspring B
Eye color - ) |
40 (black (D) or white (d))
Body color
[striped (D) or plain (d)) . ’ ’
Body shape




Table 6-3

Feature

o a

(Je-..

Bits of Information

Parcat (car'd) #

Parent (card) #2

lDord

Appcar-
ance

Appear-
Dord ance

AY

Appearance of
Ninsect Offspring

Eye color )
[black (D) or white (d))
Body color

[striped (D) or plam (d)]
Body shape

[chunky (D) or slender (d))
Stinger

[present (D) .or absent (d)
Leg length :

{long (D) or short (d))
Antenna

[straight (D) or curly (d))
Wing pattern

[plnm (D) or spotted (d)}
ng snlc

[large (D) or small (d))

Table 6-4

\_Fca(urc

Bits of Information

Parent (card) # 1

Parent (c.ard) #2

Dord

Appear-

ance

Appcar-
Dord ance

y .
ppcarance of
Ngnsccl Offspring*.

Eyc color .
[black (D) or white (d))
B(;dy color :
~ [striped (D) or plain (d)]
‘Body shape |
[chunky (D) or stender (d)]
Stinger*
[prcscm (D) or absent (d)]
Leg length

(long (D) or short (d))
- na : .
[straight (D) or curly (d))
Wing pattern
[plam (D) or spotted (d)} -
ng size
[largc (D) or small (d)]

!r




Feature

Bits of Information

Parent (card) # 1

Parent (card) 2

Appenr-
Dord n&}
—_—

yl

Dord

Appear-
ance

%

Table 6-5

Appearance of
Ninsect Offspring

Eye color

[black (D) or white .(d))
Body color

[striped (D) or plain (d))
Body shape .

fefrunky (D) or slender (d))
Stinger

(present (D) or absent (d))
Leg length

{long (D) or short (d))
Antenna '
(straight (D) or curly (d)]
Wing pattern -~ -

(plain (D) or spotted (d))
Wing size

.

.

PPy —
e

[large (D) or small (d)]

¥ Cak

ha)

i

Feature

e AN S

o

Bits of Information

._Pércm (card) # 1

Parent (card) 32 |

: Appehr-
Dord ance

Dord

Appear-
ance

“ Ninsect Offspring

~ Table 6-6

Appearance of

Eye color

[black (D) or white (d)]
Body color

[striped (D) or plain (d))
Body shape

[chunky (D) or slender (d))
Stinger ‘
[present (D) or absent (d))
Leg length

(tong (D) or short (d)]
Antenna '
[straight«(D) or curly (d)}
Wing pattern

[plain (D) or spotted (d)].
Wing size

(large (D) or small (d)] .
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Problem Break 6-1
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Problant Break 6-2

Chapter 7 7.
Problems, -
Problems,
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" D i , Writing
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Excursion 1-4 O 1\ X
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Grandparents Os )
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Table 1

COPBER YN LN el s

Possible
Combinations

l Nickel Dime

Results from -
60 Tosses

Heads Heads .

PR

?

Heads Tails

Tails 'Heads

Tails Tails

v

-

T O

~

Figure 3
i~

- L : Pure-strain (¥1) B
: brown+bean
. . parent
: ‘ (%) 8

Pure-strain
.white-bean

(V)b . parent (Ya) b

First-generation

>

oftsprifig |
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Excursion 4-1

Don’t Flip
over This
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Excursion 6-2 . |
) Peas Again, - X
" . But Double ot
Table 1 :
* . Trouble
- Possible Bits of Information | ;
from Smooth, Yellow Pirent (SsYy)
sy’ Sy sy sy
SSyy ’
sy smooth,
yellow
. _ Ssyy
- Possible Bits of y ‘ : ‘ + smooth, N
Information from _ . green . _
Smooth, Yellow : asYY : . Lt
‘Parent (SsYy) -~ sy ' wrinkled, ,
| ' yellow ' 4 3
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\ Table 2 |
Smooth. yellow-seeded plants
Smooth, green-seeded plants : -
Wrinkled, ycllow-seeded plants
Wrinkled, grccn-sgcdcd plants To- 7

- . 5
D2. \ *
BS Bs bS bs .
- B§ . B
< "‘ ' v
Bs l
,
bS
bs
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Excursion 741 O '
Red, White, | . | : | | o
and Pink | o o ,
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Excursion 7-3
Boy or Girl

~

Excur_slon 7-4

A Royal Problem
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| Wonder Where

the Color Went?
Remember tiTke-this excur- '

slon continues for 10 days of
more, and all responses may

<not be made al the same
time. '
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Excursion 7-6 1.
~ One, Two,
Pick-up Sticks
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‘Do Blondes

. -y ey e LR O v .
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Je.
ar. '
X .
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‘ ENVIRONMENTAL FACTORS Table 1
FEATURES Sunlight Exercise Diet
Skin tanning
Freckles
Intelligence
) Hair color .
~ Weight . )
Size of muscles
"Handedn'css

Excursion 7-7

Have More Fun?
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How Well Am | Doing?

i A

You probably wonder what you are expected to learn in this science
course. You would like to know how well you are doing. This section
! of the book will help you find out. It contains a Self-Evaluation for
‘ ‘ cach chapter. If y8u can answer all the questions, you're doing very '’
'1 well. .
The Self-Evaluations dre for your benefit. Your teacher will not use
the results to give you a grade. Instead, you will grade yourself, since
you are able to check your own answers as you go along.

Here’s how to use the Self-Evaluations. When you finish a chapter,
/ ) take the Self-Evaluation for that chapter. After answering the questions,

‘ turn to the Answer Key that is at the end of this section. The Answer
Key will tell you whether your answers were right or wrong. ,

Some questions can be answered in more than one way. Your.answers
to these questions may not quite agree with_those in the Answer Key.
If you miss_a question, review the material ¥pon which it was based
before going on to the next chapter. Page references are frequently
“included in the Answer Key to help you review. ‘

On the next to last page of this booklet, there is a grid,’which you
can use to keep a record of yourWwn progress. '

’ -
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Part A SELF-EVALUATION 1
You should do this self-evaluation when you have reached page 17, :
at the point where you are told to go ahead to Chapter 2. .

_ Circle any of the excursions for this chapter that you completed.
-1, 1-2; 1-3; 1-4

[J1-1. Give an operational definition for pure strain of an organism.

>

(11-2. When you cross fruit flies; why is it important to use virgin
. female flies? . . :

A

(J1-8. How can you distinguish between an overetherized fruit fly and ‘

one that is properly etherized? ,

oo ) : .
. | . - 5 .
L C11-4. If you were to cross two fruit flies that were both pure strain ;
r for brown eyes, what do you predict woulg be the eye color of
a. the first-gencration offspring? __. . B o >
b. the sccon_d—gcncgratnon offspring?____, oy | o , 3s
. \ ¢
. Ad
% = 0 “H{* - s .
N o~ 3 L 4" ~ 45 . “’,%}.;
\ AN A . :
e ! Cl PS 2 13 .
. g : :
ﬁg‘ .: "tn‘\( : “{(
: & R 2o A xvrhx.?\"k.g ey



[J1-6, Obtain from your teacher the vial of fruit flies labeled
“Question 1-5." Ethernize these fruil flies and select one male and one
female fly. Have your teacher check whether or nof you can identif
which 1s male and which is female. < K

kY

[:]&9. Give an operational definition of first-generation offspring.

et

_\"’\

\
" [J1-7. One of the main aims of this unit is to develop a model to help/
explain the patterns that appear in the way features are passed from

one generation to the next.

a. What is meant by the term model?

W ] <
b. What are the charactenistics of a good ‘model?

.

[

A

Part B
Y

Do not do this self-evaluation until you have completed all of Chapter
I; including all the fruit-fly experiments, A
A ;
£11-1. Suppose you crossed fruit flies that were pure strain for black
body with flies that were pure strain for striped body. You may assuie
that the bit for striped body masks the bit for black body.

a. What will be the body color of the first-generation offspring?
(Include a ratio in your answer if necessary.) .

. -+

& i v
L3N

* b. What will be the appeafance of the second-gé.ner-atiorf' oﬂ‘sm:@ng?
(Include a ratio in your answer if necessary.) A
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(J1-2. Suppose you had a vial of Yed-eyed fruit flies. Describe an
cxgcrimcnt that would help you find out-if the flies are pure strain for
red cyes. (Hint: Red-eye bits mask-brown-eye bits.)

\
+
) |
& . \(f ha /\ A
o ! - (J1-3. In fruit flies whenever a white-eyed female is crossed with a
| red-cyed male, only the Yemale offspring have white eyes. All the male
offspring have red eyes. '
) a. Does the two-bit model account for this? > \
| - b. Explain your answer. _
i . LY
")
t g
é ’ |
J .
Circle the excursion for this chapter, if you completed it. SELF-EVALUATION 2
-1 , ' .
~ J2-1.- Obtain the two vials Jabeled “2-1A” and *2-1B” from the supply :
r .4; alca- ) ’ ) ' . ~ S y
By looking at the colors of the bean seeds, predict which vial contains s
the first-generation offspring of a cross between parents each of which {_';,_3‘
was pure.strain for a different color. \ e
. S ) 4
My prediction is vial number, A
Assuming that your prediction is correct, what will be the ratio of the -
number of bean seeds of one color to the number of seeds of the other
color in the second generation?
B -
| [:1&-2. Suppose you found thére were 829.yellow kernels on an ear of _
. corn and 164 dark-brown kernels. W ‘ ]
| . a. What is the rough ratio of yelow to brown kernels?_____ N o
. A . ? A N . 3
: ¢ Y : I :
{ - b. What is the rounded ratio of yellow, to, brown kernels?_. 37
: . Q . { 46
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(32-3. When pure-strain yellow peas are crossed with pure-strain green
peas, the first-generation peas arc all yellow. :

What will the second generation of peas look like? (Include a ratio
iIn your answer.)

\‘ ’-‘n . \_‘\ *

(J2-4. Can you tell if a seed is Dure strain for a feature i)yjusl looking
at the seed?

r . . '

Explain. «

Sy

2

SELF-EVALUATION 3 . []3-1. A pure-strain smooth-secd pcéa plant is crossed with another

pure-strain smooth-seed plant. . RN
a. Predict the appearance of the first-generation seeds. .

S

b, Predict the appearance of the second-gencration seeds. (Include
a ratio if necessary.) ,

Y

(J3-2. A pure-strain tall pea plant was crossed with a pure-strain dwarf
pea plant. All the ﬁrst-gcncration pea plants were tall. Predict the
appearance of the second-generation offspring. (Include a ratio if nec-

) ( cssary.)

i

(J3-3. Suppose you crossed two tall corn plants of the same strain and ¥
found that three fourths of the offspring were tall and one fourth were " "
dwarf. - |

[y

a. Is this strain of tall corn plants a pure strain? S ' |

Explain your answer.

A I LEXLIIN I Nt gy d o b O .... P
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b. Predict the appéarance of the parents of this strain of (il corn

lants.
P- ~
t-
(J8:4. A second generation of rose plants contains 82 plants with red
roses and 27 plants with white roses. _ l\
| a. What do you predict was the appearance of the first-generation
1 ‘
[ .- . e AR T N |
) b. What do you predict was the appearance of the original parent .:
. roses? - .
v o ' - * ¢ i’

- ‘_j /
- R V - ._'
. Circle the excursion for this chapter if you completed it.
- 4-1 N

sELF-EVALuAnon\d\

- I4
N

C)4-1. a. What two things does a good modél help you do?

4 -

R L)
: Y

b. What is meant by the phrase “the assumptions of-a model”?

~ [14-2. List the four assumptions of the two-bit model. it
' ’ - - e !
i ~ .. . -
! : A8 &
| b. ‘ ' 2
! ) C. . . ”
| o ‘ {
]
| ¢ S |
o _ | &
5 [(J4-3. When two pure-strain mice are crossed, half the first generation ]
T ‘ . offspring are males and half are females. In the second generation you
o ‘agamn find that half the mice are malés and the other half are females.
: &, Which of the inheritance models best predicts this inheritance
: JP— .
.I ¢ : 'A . b\
: ¢ 4 8 . ﬁ‘k‘,."
S i
. S x- SACESUR i x % " Qo ,
"; AT - %
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[J)4-4. A male fruit fly with straight wings is crossed with mr’l:rly-wingcg/
female fruit fly. All the first-generation offspring have strdight wings.

- Three fourths of the second-generation offspring have straight wings,
and ong-fourth have curly wings. '

a. Which inheritance mode! best explaigs this inheritance pattern?

/ S . -

7 T

]

b. Does straight wing mask cilrly wing? . What evidence
A

-~

\ do you have to support your answer?’

’

c. Were the original parcr\{‘t\s\h}/c strain?

\ | o :
C]4-5. Suppose you bought some marigold seeds at the store and
wondered whether this variety was a pure strain or naot Dgscribe an
experiment that you could do to test whether these flowers are pure
strain. '” g .
- ' /[
S

[}

N - .
o o
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(18-1. lfxplain the meaninglof the following statements. SELF-EVALUATION 5
a. Curly hair 1s dominant when }Mwith straight hair. '

i —

-

b ¥

b. Straight hair is recessive when crossed with curly hair.

¢ -

- _—
(_]8-2. The: diagram below represents four pea seeds. .
® ~-© @ ©
Yellow Green Yellow jScn
a. When the plaat grown from seed A is crossed with the plant from
seed B, all the first-generation seeds are yellow. Which feature, yellow
Qr green, is dominant? . ) -
b. When the plant grow}‘. from seed C is crossed with the plant from
seed-D, some of the first-generation offspring are green and some are
yellow. If yellow is the doininaat variation, are any of the first-genera-
tion offspring pure strain for yellow? VRIS
. - . ‘ . ‘ a )r"“""
Explain.your answer. — a
. . 4 .\/} ' —
c. Are any of the first-generation offspring from & cross of C and X , -
D pure strain for green? \> .
, .

Explain_your answer.
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(15-3. The family tree below shows which members have white fore-
locks and which have normal color-forelocks. The parents are pure
strain for the feature. The hereditary bit for white forelock is dominant.
In the space below the symbol for ¢ach individual, write the possible
pair of bits of informatjon that the. individual cquld have. - p

-

RS

- | | '-D:Man' ' !‘
. 0O

‘White Normfal ;'&(Wom\an? . . *

W = Whit'c forelock
w = Normal color forclock

[ T I ’ .
4 White White White White -4 White
*+ ‘- A
. L
) l ] -
White | hite’ | - White Normal
- . ‘Q l—.——h‘) * '
- . - - - - - ’
. []5-4. Bean seeds may have bits for brown color (B) or for white color -

(b). The following combinations are known.

Bean #188 . o

— Bean #2bB -
Bean #3 Bb
Bean #4 bb

a. Which bit is dominar.lt? ‘

b. What 1s the color of Bean #17

. What is the color of Bean #2? N ——a

d. What is the color of Bean #3?

e. What is the color of Bean #47__ - R . Y

Have you done the Self-Evaluation Test for Chapter 1, Part B%ect?

If you have completed Chapter 1, you shoild have done the test_for
Part B by now. : :

4
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- ' Circle any of the excursions for this chapter thag you completed.. - SELF-EVALUATION 6
6-1; 6-2 \ | ‘ '
>~ '

b (J8-1." You are going to have a chance to create an Iggy offspring. The .
s tables below shotw the bits of heredity information carried by each of
! _ the parent Iggys. .

) o R - " .“ -

Bits of Information—lggy Parent A

| ‘1. Round ecars (H) {_ 4. Large nose (H)

Round ecars. (T) Small nose (T) . o . :
l 2. 'Slraight antennae (H) 5. Plump body (H) ) " : : ) .
. Curly antennae (T) - Thin body (T) P . \ -
’ ‘ 3. Black eyes (H) 6. Short legs (H) ' T

~ White éyes{(T) Lang legs. (T)
; Bits of Information—Ilggy Parent B )
a ~" 1. Pointed ears (T) 4. Large nose (T)
{ Round ears (H) Small nose (H) .
' / 2. Straight antennae (T) 5. Thin body (T) ' N
Straight antennae (H) _ Thin body (H) .

» s 3. White eyes (T) 6. Lq‘ng legs (T)

White eyes (H) Long legs (H)

-

. Bits of information are passed on by chance. Flip a coin for each
, . gair of bits to decide whether the heads (H) bit or the -tails (T) bit will
Co ¢ passed on to the Iggy offspring. Record the bits that are passed on
~ in the table below. '

R

—

Feature Parent A Bit | Parent B Bit [ Iggy Offspring Features
. Ears | '

2. Amcny{e

3Eyes , R : -

4. Nose

5. Body

6. Legs

T P 2. )2
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). : o ' o \ ' .
‘1 # TR Now completaethe 1ggy Offspring Features column, making use of
1 } ot L e _ the fact that the follow ng bits are dominant. € \
P o ‘ ‘ Pointed \eutrs Large nose
: . : Curly antennae Plump body \ -
ool " _ Black eyes ~ Short legs

. .- [J8-2_ Here 1s your chance to try some rcal planned parenthood!
I B o Perhaps you didn’t really like how your lggy offspring looked when

. : . , you used chance in selecting the information bits he got from his
o .- parents. You can’t get away from, chance ‘as determining which bit is
At - passed on, but maybe if you set up [Propcr.ly the bits that you choose -
: from, you can guarantee the kind o ofispring you will get.
) ‘ Let’s see if you can figure out how to do it. )

First, select what features you want in your new lggy oflspring and .
write them in the table below. . })0 ,

-

>~ — -

. «
N N
'- 4 g -

Features I Want in | Information Bits in s
My lggy Offspring | My lggy Offsprinig | Parent A Bits { Parent B Bits

. \ Ears- . | ’ /.\
. ' Antennae- ' _

‘ " Eyes-

-

Nose- N

Body-

chs;

- . <

Next, by consulting the- table showing which bits are dominant,
P determine what bits your Iggy ©offspring needs to have o look the way
' you have decided. Write in thé table the bits he could have.
. Finally, determine what bits each parent must have so that no matter
which bit is passed on, your Iggy offspring gets the bits that he needs.

SELF-EVALUATION 7  Circle any of the excursions for this chapter that you completed.
g -1, 7-2; 7-3; 1-4; 7-5; 7-6; 7-7 '

I

(' - ) . N a

t}‘ﬂ1 Briéﬂy.c-xplain by using_thc two-bit model .how features are
passed from human parents to.their offspring. |

N - \

4 . .
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O7-2. a. If a red shorthorn bull is bred with a white shorthorn COw, \
all the offspring arc roan (browiish-red) in color. Explain how you

might modify the two-bit model to explain this phenomena.
. ) .

—
~
o
\1
=

3
- . “ - - - . » - : .
: b. If two roan offspring were mated, what do you predict would be
‘ the color or colofs of the second-generation offspring. (Include numbers

' " if necessary.)
.- ‘ ’ |
g c. Predict what two informalion bits for colog a red shorthorn bull
has. T
L ' / Explain. _ NI,

| : |

(17-3. Now that you have had a chance (o expand your two-by model,

* try question 1-3 of Part B again: In fruit flies whenever a white-eyed .
: female is crossed with a red-cyed male, only the female offspring have
' white eyes. All the male offspring have red eyes. Use your expanded
¥ ey 'c ofispring Y y P .
two-bit model to explain’ why this occurs. ,
.' ' &
b : ;
L / kY
! - '
? e ' - 0] l‘\ )
- , - v \I
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|* SELF-EVALUATION ANSWER KEY

R
SELF-EVALUATION 1 - .
. Part A ' )
* & 3
, 1-1. You should have said that'a pure strain is one that will produce gencration after generation
of offspring that.arc identical in the feature you arc observing. Figure 1-3 shows this well.
) .
1-2. I( the female has previously mated. the offspring will reflect the characteristics of the previous
Ao, - mating rather than the mating that you planned. This would confuse the experimental results.
1-3. The wings of an overetherized fruit fly arc spread. and the wings of a properly etherized
{ ' one are folded. Check over Figure 1-1 if you had difficulty. ) ..
s 1-4. You should have realized that crossing two identical pure-strain flies will produce generation

. after generation ofjf{c's with the same feature. This was part of your operational dcfinition of
B g . % Y pe
pure strain in question 1-1. '

1-8. If you had difficulty ctherizing the flics. you should review Activities 1-3 1o 1-7. If your ,
problem was in scparating the male and female flics, take another look at Figure 1-2.

. 1-8. You should have said that the first-gencration offspring are the children of the original parent
M pair. ~.

1-T. 8. You could have defincd a model in many different ways. However, your answer should
have said that a model is something that is used to cxplain and predict observations.

b. Good models are usually simple enough to be used (o explain the obscrvations made.
and they should be able to predict and cxplain future observations.

. -

SBLF-EVALUATION 11 ' U
PartB T . ' i .
b - . S : ' ‘
R . 1-1. & Your answer should have indicated that all the first-generation offspring will have striped

bodies. This is becalse the Striped bit masks. the bit for a black body. )

1 B. Three fourths of the second-gencration fruit flies will Rave striped bodics and the other

L ‘ one fourth.will have black bodics. If you had problems with this, you should review the ideas
. " of the two-bit x’nodgl‘ in Chapter 4. . - )

./ | R | L _ | : ' . -
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1-2. There ure two different expenments that you could perform.

8. You could have mated the red-cyed flies and looked for variations in the cyc color in the _ )
first- and second-generation offspring. Remember that a pure strmn i3 onc that will produce :
generstion afier.generation of offspring that show no change in the feature. Sce this in Figure 1-3

b. The other experiment you could have performed would be a test cross between the red-cyed :
flies and some pure-strain brown-cyed flies. If your flies were purc strain for red eyes, all the
first-gencration offspring should have red cyes. If you have forgoyten how 1o do a test cross, you
should review the section on test crosses near the end of Chapter l\ :

- 1-3. & You should have indicated that the two-bit model will nor account for this paticm of L
inheritance. '
b. According to the two-bit model, all the first-generation offtpring shoild have shown one o
of the features. Since this pattern shows some link between the sex of the fly and the eye color, '
the two-bit model cannot account for it. This pattern is causcd by a “sex-linked feature” and
s discussed in Excursion 7-2. :

SELF-EVALUATION 2

2-1. You should have selected vial 2-1A as the onc containing the first-generation offspring of
a cross between two different pure-strain parent$ The color inherited from onc of the parents ’
should completely mask the color from the other parent in the first generation. The béans in
vial 2-1B are just a mixture of beans of wo different cqlors.

1f you had planted the beans from vial 2-1A to test your prediction, you would have obtained

a ratio of 3 brown beans to 1 white bean in this next generation. Look over your data in
Figure 2-2 if you got this wrong.

\

2-2. a. The rovgh ratio is about 5.055 to ).
b. Tharounded ratio is S to 1.

Excursion 2-1 will help straighten you owt if you\hnd problems with these calculations.

. 2-3. You should have predicted a ratio of 3 yellow peas to 1 green pea in the second generation, |
If yBu had the colors mixed up, look carefully at the results you recorded in Figure 2-2. | N

2-4. You should hav¢ predicted that you cannor tell whether a soed is purc strain just by looking
atit. The feature you sce may be masking another feature. The brown beans in the first-gencration
offspring of the cross of pure-strain brown and pure-strain white beans did this. However, as
you become morc familiar with which feature will mask another, you may be able to make some
pretty intelligent guesses as to whether certair features are pure strain or not,

SELF-EVALUATION 3 : ’

3-1. You should have predicted for both a and b that all sceds in both gencerations will be smooth.
This inheritance of identical fetures is part of your definition of a pure strain,-

3-2. There will be a ratio of 3 tall pea plants to | dwarf pea plant. You should have been able i

10 tell that there would be more of the tall variety, because all the first-generation offspring were
o all .
i

o

¢
3-3. a. You should have indicated that these are not pure-strain corn Elams. If they had been,
then all their offspring would have beer tall. :

b..The parents of the corn plants were pure strain. Qne was tall_and the other was dwarf,

3-4. a.'The,first-gencration roses were all red. : ,
b. Onc of the parent roses was pure-strain whitc and the other was pure-strain red.
If you had difficulties with questions 2. 3. or 4, you should go Back and review the sections
from Activity 3-3 to Problem Break 3-1. You nced to understand this. well before going on (o
-* Chapter 4. :

“ ~

s . .
.
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SELF-EVALUATION

41. & You should have indicated that a good modet is one that accurately describes your
observations and makes accurate predictions.

B. You may havé answered this quesuon in many ways. However, you should have indicated
that the assumptions are the statements or things that must be true if the model 15 to work.

42. You may havc used different words to express your answer but the ideas should be the same.

8. Each individual has two bits of information for cach feature, and these bits determine the
appearance of the individual.

b. During reproduction, cach pafent passes on 10 the offspring one bit of information about
cach feature.

6. Which of the parent’s two bits is passed on, to the oflspring 15 determuned by chance.

4. Onc bit of information for a feature may mask the other bit of information for the same
feature, :

4-3. & The one-bit model best predicts this pattern of inheritance.

b. The thing that should have convinced you that it was the one-bit model that was correct
was the half-and-half split bcl;\'ccn the fcatures in each gencration. If you had problems with
this question, you should review the ideas of the one-bit model on page 44,

44. & The two-bit model best describes this pattern.
b, Yoy should have said that straight wing does mask curly wing, You can telt this from
the fact that all the first-gencration offspring have straight wings.
©. Unless the original parents were pure strain. one for straight wing and the other for curly
wing, you would not get the three-to-one ratio of features in the second-generation offspring,

4-5. You could have used scveral different experiments 1o test this. The best would be 0 cross
the plants and sce whether the future generations show any vafiation in features. A test cross
would be difficult to do because you would need to know what features were masked and then
_obtain a plant thn} was pure strain for the ngsked features.

.

\

SELF-EVALUATION 5 \ ‘

8-1. a. You should have indicated that the information bit for curly hair masks the bit for straight

hair when both are present in the same individual.
b. This time the straight hair information bit is maﬂcedr&' the bit for curly hair.
If you had problems with this, take a look at the discussioh-of recessive and dominant bits
on page 61.

8-2. & You should have saiff that the yellow bit is dominant. You can tell this from the informa-
tion that all the first-generation offSpring arc ycllow. ,
b. None of the plants can be purc strain for yellow. R
One of the parcnts is pure strain for green color (yy) so that any first-generation
offspring must have at lcast one of these bits. _
€. Some of the oﬂ'sprmg are pure strain for green. .
The clue 10 this is the statement in the question that *. . . some of the sceds of the first-

- generation oﬂ'spl}'t{g arg green. . . ." Since green is the recessive bit, the only way you can have

green secds js-if the plany is pure strain for green. L
‘\

8-3. The ghart below shows the correct information bits. The strategy_for attacking this problem

is as follows: One parent is normal so she must be (ww), since norfal color is recessive; all the

first-gericration offspring have white forelocks so they must be mixed (Ww) and the other parent.

" must be (WW). Since a normal child is produced in the second gencration, the outside individual

(far right on second linc) must also be mixed (Ww). The second-gencration offspring are the normal
combinations of (WW), (Ww), and (ww) that you would cxpect. If you had problems with this,
check over Figure 5-1 again. '

.
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Normal
wwW

White
. Ww

1

Normal
ww Ww Ww wWwW

A

5-4. a. You should have recognized that the brown bit is dominant because it is symbolized by
a capital letter.
b. Brown
¢. Brown
d. Brown
. White
Review the section on dominant and recessive bits if you had difficulties with this question,

ol

SELF-EVALUATION 6

8-1. You could have many possible answers for this question. One thing to check though is whether
you matched up the Iggy offspring features with the bits correctly. Look over the table of dominant
features again to make sure that your lggy offspring fcatures correspond to the bits hat he inherited.

6-2. Once you have written down the bits that the 1ggy offspring should have, the rest is casy.
Just make cach parent pure strain for that feature so that no matter which bit is passed on, the
. lggy offspring will have the same set of information bits.

EXAMPLE:

e
]

Feature Wanted Offspring Bits Parent A Parcht B

-
Round ears _ T B R N

Curly antennae Aa aa

SELF-EVALUATION 7

7-1. Your answer should mention the following points.

a. Each parent has two information bits for each featurc and passes one of the two on to the
offspring.

b. Which bit is passed on is determined by chance.

c. The offspring receives one bit.from cach parcm and his features are determined by his
particular combination of bits. - '

If you had difficulty with this question, look over ¢ Excursion 7-6 agam \

.
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T-2. 8. You might have changed your model so that when an individual has one bit for each
color, his coat color is a new calor. In this case, a bit Tor red color (R) combines with a bat
white color (W) @ produce a roan offspring (RW)
b. From your work with the two-bit madel, you should have predicted that one quarter
will be white (WW), onc half will be roan (WR or RW). and onc quarter will be red (RH).
¢ A red bull must be pure straw for red. If he had any information bits for white, his
color would be roan (RW).

If you had difficultics with this question, check over Excursion 7-1 again.

7-3. With your expanded two-bit model you should have had no difficulty in pit/:dlc('mg that the
bit for cyc color aud the bit for sex arc linked and are passed on to the offspring as a single
package. Sec Excursion 7-2 foran explanation of this.
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Keep track of your progress in: the course by plotting the percent
{ correct for each Self Evaluatton as you complete it.
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b To find how you are doing, draw lines connecting these points. After

. ~line. But in the meantime, unless you always get the same percent : .
corryt, your graph will look like a series of mountain peaks, . N
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